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D E S C R I P T I V E  T E R M S  

T I T L E  OF D O C U M E N T  

Apollo GSE End Item Specification 

L I B R A R Y  U S E  O N L Y  

1 A B S T R A C T  

C O D E  O R I G I N A T I N G  A G E N C Y  A N D  O T H E R  S O U R C E S  

This specification defines t he  performance, design, and testing 
requirements for Model Al4-208, a unit of Ground Support 4uipment 
for Project Apollo. 

D O C U M E N T  NUMBER 
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APOLIn fSE FNLI I’ITM SPECIFICATION 

FOR 

NOZZLE SIMULATOR - FIREABLE, ASSFMBLY OF 

MODEL A l l d O 8  

3 .  SCOPE 

1.1 ScoDe.- This specif icat ion es tabl i shes  the reqiiire- 
menta for the Nozzle Sirnillator - Fireable Assembly, 
Yodel A14-208. 

2. APPLICABLE DOCL.!MENTS 

2 .1  Applicabi1itX.- The following documents of t h e  
issue specif ied o r ,  i f  unspecified, of the latest issiie, 
form a part of  t h i s  specif icat ion to the extent specif ied 
herein : 

SPFX IFICATIONS 

Militam 

27 March 1962 
MIGr!-70327 ( 2) Drawings, Engineerhe: and 

Associated L i s t s  
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National Aemnautics and Smce Administration (NASA1 

Manned Spacecraft Center (MSC) 

MSC-CSFF~B, Rev. 1 
23 June 1964 

Apollo Ground Support Equipment 
General Environmental C r i t e r i a  
and Test Specif icat ion 

North American Aviation, Inc.. Space and 
Information Systems Division (NAA/S&IDl 

MA 0208-3501 Moment of  I n e r t i a  Measurement 
f o r  the  I n e r t i a  Simulator, 
Model AU-208 

STANDARDS 

Military 

M I L S T D - 1 3 0 B  Ident i f ica t ion  Marking of 
24 April  1962 

MIMTD-143A Specif icat ions and Standards 
14 May 1963 

U. S o  Mil i ta ry  Pmperty 

Order of  Precedence f o r  the  
Select ion of 

DRAWINGS 

North American Aviation. Inc.. SDace an4 
Information Systems Division (NAA/S&IDl 

Q4-0OOO24 Finish Specif icat ion - 
Apollo Ground Snpport Equipment 

G17-82W60 N o ~ t l e  Simulator - 
Fireable,  A s s y  o f  

Support, Handling and Shipping 
Container - Cone - I n e r t i a  
Simulator Fireable  Assembly of, 

MK-3 92-10194 

2 
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PUBI, JCATIONS 

Kational. Aeronautics atid Space Adnjnistration (KASA) 

IJFC EO-2 Q u d i t y  Assurance Program 
20 April 1962 Major Subcontractors 

2.2 Precedence.- Wheri t h e  requirements o f  t h i s  
specif icat ion and those o f  the docunents l i s t e d  herein 
a r e  in conf l i c t ,  the requirements of  t h i s  spec i f ica t ion  
sh&l. govern 

SID 64-1834 
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3. REQUIREMENTS 

3.1 Performance.- 

3.1.1 Operational Requim=nt_s,- The Nozzle Simulator - 
Fireable  Assembly. Model AU-208. here inaf te r  referred t o  as 
t h e  simulator,  shall simulate t h e  nozzle extension of t h e  
Service Propulsion System (SPS) engine during s t a t i c  f i r i n g  
for exercis ing the SPS gimbal act.iiat,ors. 

3.1.2 Operations.- 

3.1.2.1 Rel iabi l i ty . -  Not applicable.  

3.1.2.2 Maintainability.- Not applicable.  

3.1.2.3 Useful Life.- 

3.1.2.3.1 Service Life.- The simulator minimum t o t a l  
service l i f e  s h a l l  be 275 minutes w i t h  a maximum continuous 
f i r i n g  durat ion of 660 seconds and an average pulse durat ion 
of 25 seconds. 

3.1.2.3.2 StoraRe Life.- The simulator s h a l l  have a 
s torage l i f e  of three  years. 

3.1.2.4 Environments. - 
3.1.2.4.1 Transportation, Ground Handling, and =ram.- 
The simulator s h a l l  wi ths tand  t h e  na tura l  and induced environ- 
ments specif ied i n  Specif icat ion MSC-GSEl during t r anqmr ta -  
t i o n ,  ground handling, and storage.  

3.1.2.4.2 B e r a t i o n a l  Environments.- The airnulator shall 
operate as specified herein while being subjected t o  t h e  natural 
and induced environments for operat ional  area codes C, D, and H 
specified i n  paragraph 2.4 of Specif icat ion MSC-GSE-1, 

3.1.2.5 Transportabil i ty.-  Not appllcable.  

3.1.2.6 Human Endneering.- N o t  applicable.  

3.1.2.7 Safety .- N o t  appl icable .  

4 
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3.2 In te r face  Requirements.- 

3.2.1 Schematic Arranpsment . - Not applicable. 

3.2.2 Detailed Interface Requireme&&- The simulator s h a l l  
i n t e r f ace  with t h e  SPS engine nozzle as specified on Drawing 
G17-824160. 

3.3 Desim and Construction,- 

3.3.1 General Desim Feature8.- The simulator s h a l l  be 
desjgned as a truncated be l l  s t ruc tu re  allowing the  engine t o  
f i r e  through it. The s h e l l  of t h e  s t ruc ture  w i l l  allow air  
flow f o r  cooling. 
ness t o  simulate the  Spacecraft nozzle extension. 
r i n g  s h a l l  be attached t o  t h e  SPS engine flange i n  a manner 
similar t o  the  attachment of t h e  SPS nozzle extension. The 
cone nozzle assembly of t h e  simulator s h a l l  be clamped t o  t h e  
adapter r i ng  with a marmOn clemp. 
shaped and fabricated from s t a i n l e s s  steel  sheet. S t i f f e n e r s  
s h a l l  be located about the  periphery of the s t ruc tu re  t o  
increase r i g i d i t y .  
t h e  s h e l l  of t he  simulator. 

The s t ruc tu re  w i l l  have su f f i c i en t  s t i f f -  
A detachable 

The simulator s h a l l  be b e l l  

Vent holes s h a l l  be provided throughout 

3.3.1.1 Component Ident i f ica t ion .  - The simulator s h a l l  
include the  following major components: 

(a )  Adapter r ing  
(b) Marmon clamp 
( c )  Cone nozzle 

3.3.1.2 Dimensions and WeiEht.- 

3.3.1.2.1 Dimensions. - The simulator s h a l l  have t h e  dimen- 
s ions  specif ied i n  Drawing G17-824160. 

3.3.1.2.2 Weifit.- The simulator shall weigh approximately 
269 pounds. 

3.3.1.3 Construction.- The simulator s h a l l  be constructed 
i n  accordance with Drawing G17-824160. 

3.3.1.1, F i r s t  Mode Bendinn Freauency.- The first m d e  
bending frequency of the simulator shall be 400 radians per 
second or greater. 

5 
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3.3.1.5 Pressure. - T h e  pressure acrose t h e  s h e l l  of t h e  
simulator s h a l l  be equalized by the  addition of vent holes 
which s h a l l  equal 10 percent of t h e  nozzle surface area. 

3.3.1.6 Deceleration.- The simulator, when mounted on t h e  
SPS engine, s h a l l  withstand deceleration forces  due t o  snubbing 
occurring i n  one degree of arc. 
ginbaling s h a l l  be 1 5  radians per second squared. 

The d m m  deceleration during 

3.3.1.7 Moment of Iner t ia . -  The simulator s h a l l  have a 
moment of i n e r t i a  of 172.4 slug-ft2 ( t  2 percent) about t he  
gimbal point  of t h e  SPS engine .  

3.3.1.8 OPeratinR Temperature,- The simulator s h a l l  with- 
stand an operating temperature of 800 degrees Fahrenheit for 
660 seconds. 

3.3.2 Selection of Specif icat ions --_-- and Standards.- -. The 
order of precedence fo r  t h e  se lec t ion  of spec i f ica t ions  and 
standards for t h e  simulator s h a l l  be i n  accordance with Standard 
MIGSTD-l.43. 

3.3.3 Materials and Process%- 

3.3.3.1 Materials.- Materials used i n  the  construction of 
t he  simulator shall be of high quality ar,d su i ted  t o  t h e  i n -  
tended use. 

3.3 -3.2 P ~ O C ~ S S ~ S .  - Not applicable. 

3.3.4 Standard and Commercial Par t s . -  NAA/S&ID, MS, AN, 
J A N ,  NAS, o r  MIL standard p a r t s  s h a l l  be used i n  t h e  design of 
t h e  simulator. However, i f  there  i s  no su i t ab le  NAA/S&ID, AN, 
J A N ,  NAS, o r  MIL standard p a r t  f o r  a s p e c i f i c  appl ica t ion ,  a 
commercial p a r t  may be used provided t h e  commercial part i s  
s u i t a b l e  f o r  t he  purpose intended. 

3.3.5 Moisturs ar?d F u n n ~ s  Resistance,- Not appllcable. 

3.3.6 Corrosion of Metal Parts.- Metal parts uaed i n  t h e  
construction of t h e  simulator s h a l l  be corrosion resistant o r  
s h a l l  be t r ea t ed  t o  resist corrosion. 

h 
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3.3.6.1 Dissimilar Metal%- The use of d i ss imi la r  metals 
i n  contact s h a l l  be avoided. Where unavoidable, d i s s imi l a r  
metals s h a l l  be employed i n  accordance w i t h  Drawing G l 4 ~ 2 4 .  

3.3.6.2 Protective Treatment. .- - Materials t h a t  are subject  
t o  de t e r io ra t ion  when exposed t o  c l imat ic  and environmental 
conditions specif ied herein s h a l l  be protected aga ins t  such 
de te r io ra t ion  i n  a manner t h a t  will i n  no way prevent compliance 
with t h e  performance requlrements of t h i s  specification. 

3.3.6.3 Finish.- The f i n i s h  of t he  simulator s h a l l  be as 
spec i f ied  on t h e  appl lcable  d e t a i l  drawings. 

3.3.7 InterchanReability and Rep1aceabiUty.- The simulator, 
i t s  pa r t s ,  equipment, and assemblies having t h e  same p a r t  number 
s h a l l  be physically and functionally interchangeable. 
number changes s h a l l  meet t h e  drawing number requirements of 
Spec i f ica t ion  MILD-70327. 

Par t  

3.3.8 Workmanship. - "he simulator s h a l l  be fabr ica ted  and 
f in i shed  so t h a t  c r i t e r i a  of appearance, f i t ,  and adherance t o  
spec i f ied  dimensions and tolerances are observed; and i n  a 
manner which w i l l  assure s a t i s f a c t o r y  operation, r e l i a b i u t y ,  
and d u r a b i l i t y  i n  accordance with the  requirements apecif ied 
herein. Par t icu lar  a t t e n t i o n  s h a l l  be given t o  the  neatness 
and thoroughness of construction, and espec ia l ly  t o  the  freedom 
of parts from burrs  and sharp edges t h a t  might damage asaociated 
equipment or cauae i n j u r y  t o  operating personnel. 

3.3.9 Electromagnetic Interferen=(N-),- Not applicable. 

3.3.10 Iden t i f i ca t ion  and Marking.- The airnulator s h a l l  be 
marked f o r  i d e n t i f i c a t i o n  i n  accordance with Standard MIGSTD-130. 

3.3.U Storane.- Not applicable. 

3.3.12 TraceabiUi.- The simulator s h a l l  be exempt f r o m  
t r aceab i l i t y .  
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4. QUALITY ASSURANCE PROVISIONS 

4.1 General Provisions . - NAA/SdrID s h a l l  provide a q u a l i t y  
a s s m c a  program i n  aceordance with Publication NFT 200-2, 
88 applicable.  

4.2 Class i f ica t ion  of  Tasks ..- Inspection and t e s t i n g  of 
t h e  simulator shall bo c la r s i f i ed  as qua l i f i ca t ion  tests and 
acceptance tests. 

4.2.1 Qual i f icat ion Te8tsI- Not applicable.  

4.2.2 AcceDtance Tests,- The simulator s h a l l  be subjected 
t o  the  following acceptance tests: 

( a )  Examination o f  product 
(b)  Moment of i n e r t i a  test. 

4.2.2.1 Examination-of P r o d u a -  The simulator s h a l l  be 
examined t o  determine conformance t o  t h i s  specif icat ion.  

4.2.2.2 Mommt, of Inertia Test.- The moment of i n e r t i a  of 
t h e  simulator s h a l l  be determined i n  accordance with Specifica- 
t i o n  MA 0208-3501, and shall be adjusted,  i f  necessary, t o  t h e  
value specif ied i n  3.3.1.7. 

5 .  PREPARATION FCKi DELIVERY 

5.1 Preservation, Packminn. and Packinn.- The simulator 
s h a l l  be pre8erved, packaged, and packed i n  accordance with 
Packaging Drawing MK-392-10194, 

8 
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6 .  N O T E  

6.1 Responsibil l tv . - Responsibi l i ty  for t h e  design and 
manufacture of t h e  simulator i s  t h a t  of NAA/S&ID (Downey, 
Cal i forn ia) .  

6.2 Model 1nterchanKeabiUty.- Not applicable.  

6.3 Definit ions . - Not appl icable  

6.4 Contract Com1iance.- This spec i f ica t ion  i s  provided 
i n  compliance with the  following paragraphs of Exhibit I, 
Contract NAS 9-150: 

Paragraph 4.2 (CFE Specif icat ion Requirement) 
Paragraph 6.14 (Data Package Reqnirement). 
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